The reported knowledge and attitudes among the junior health care physicians is considered below the required competency standards. These findings highlight the urgent need for changes in the current educational strategies to assure successful implementation of EBP in Saudi Arabia.
T oday, the concept of evidence-based practice (EBP) is gaining ground in dental clinical practice as an interprofessional approach that emphasizes the partnership between finding and using the best current research evidence, along with clinical experience, and individual patient needs and choices to help make health-care decisions. [1] [2] [3] Evidence-based practice favors the early uptake of new and better treatments or results in the early rejection of ineffective treatments in the evolving dental profession. This approach indicates not only better patient care, but also tremendous change in health care management at an economic and professional level. [4] [5] [6] The term "evidence-based" has had many iterations over the years. It was first used in 1992 by the clinical epidemiology group at McMaster University in Canada, known as evidence based medicine (EBM) working group. 7 They studied the influence of evidence-based guidance on health policy and clinical practice and reported important challenges by stating that it; "de-emphasizes intuition, unsystematic clinical experience, and pathophysiogical rationale as sufficient grounds for clinical decision making". 7 The concept of EBP is well established in medicine and started to be a key feature of high-quality health care. 7 Substantial medical resources contain EBM including medical journals, summaries, and practice guidelines. 8, 9 In addition, the Agency for Healthcare Research and Quality has 12 Evidence-Based Practice Centers located in different universities in the United States and Canada that conduct EBM research. 10 In dentistry; however, EBP is less developed but quickly gaining momentum. The American Dental Association (ADA) has made a concerted effort to incorporate EBP into the dental field in the United States, and even included in its website, an entire section devoted to evidence-based dentistry. 10, 11 This is further evidenced by the movement of dental schools introducing evidencebased curriculums, dental journals including a focus on evidence based dentistry, as well as the establishment of 2 centers for evidence-based dentistry and the inclusion of an Oral Health Database established by the Cochrane Collaboration. 12 Despite the well reported needs and demands, EBP implementation has been a challenge for more than 20 years. Many studies have assessed the attitude, knowledge, awareness, barriers and potentials of EBP among the health professions and reported varied results, and with limited success in developing a strong strategy for implementing EBP at national and international levels. [13] [14] [15] [16] [17] One of the reasons for this, as reported by many researchers, is the absence of a valid and standardized means of assessing the actual EBP behavior during daily practice. [18] [19] [20] [21] [22] [23] From an educational perspective, EBP requires multiple high level skills such as critical and logical thinking and analysis. It also requires clinical expertise to make judgments and decisions. Limited research has been carried out in Saudi Arabia in that field. Standardized longitudinal follow up studies are highly mandated to draw trends and conclusions on the effectiveness of the developed educational programs in this region. A study by Fedorowicz et al 5 was conducted 10 years ago to assess the perception and attitude of dental students at King Saud University, Riyadh, Saudi Arabia. The current study will pursue work in the same direction. The sample in the study of Fedorowicz et al 5 was from the dental students only. However, in this study, the scope was broadened to students from the medical and dental health professional fields to provide wider visions for policy and decision makers.
Thus, the aim of this study is to investigate the knowledge, attitude, and barriers towards the use of EBP among dental and medical final year students and new graduates at King Abdulaziz University, Jeddah, Saudi Arabia.
Methods. Study design and sample distribution. This is a cross-sectional survey conducted randomly by distributing 400 questionnaire to dental and medical final year students and new graduates at King Abdulaziz University (KAU), Jeddah, Saudi Arabia during 2012 to 2013 academic year.
Questionnaire design. Questionnaire adapted from EBP questionnaire was distributed to assess the views of healthcare providers in different Arab countries. 5 A slight modification of the questionnaire was carried out after a thorough literature review on the subject matter to accommodate updates in the field. The questionnaire was in the English language and consisted of 14 multiplechoice questions and 2 open ended questions. It was divided into 5 sections assessing different categories as follows: 1) The demographic data section included; age, gender, specialty, and level of education.
2) The knowledge and attitudes towards EBP section included questions related to the following; attendance at EBP courses, attitudes towards reading journals, knowledge and awareness toward the components of EBP, and the type of studies that provide the strongest evidence to support EBP. 3) Uses and barriers toward the use of EBP section was designed to assess the use of EBP in real life practice as well as all possible barriers in using it as reported in the literature. 4) Other questions were related to cultural application of EBP and the prediction of the patients' willingness to participate in clinical trial studies, as well as patients' capabilities to participate in clinical decision-making. 5) The final section was opened for suggestions and recommendations for effective implementation of EBP in Saudi Arabia.
Ethical approval. Ethical approval and a waiver of consent were obtained from the Ethical Committee of the Faculty of Dentistry, King Abdulaziz University. Each participant received a questionnaire with a covering letter describing the rationale for the study and informed verbal consent was obtained prior to the study.
Statistical analysis. The respondents were grouped as dental students (DS) and medical students (MS) and the data was analyzed accordingly using the Statistical Package for Social Services version 16 and 17 (SPSS, IBM, Armonk, NY, USA). The p-value<0.05 was taken as a cutoff for statistical significance and all tests were 2-sided. Descriptive statistics were conducted using mean, standard deviations, and cross tabs. Inferential statistics were conducted to compare groups in all variables assessed using independent sample t-test, Pearson Chi-square, and Mann-Whitney U test. To simplify the results, some categories were grouped as correct and incorrect answers, and agree and disagree.
Results. Sample distribution. Four hundred questionnaires were randomly distributed to dental and medical students of sixth year and internship level at KAU. Only 297 responded representing a 74% response rate. The data were divided into 2 main groups according to the specialty: DS (n=207) and MS (n=90). Independent sample t-test showed that both groups have a comparable age ( Table 1) . Mann-Whitney U test revealed a significant difference in gender between the DS and MS groups (p=0.000). The DS group was fairly distributed, while the MS group were mostly females. In both groups, the contribution of the sixth year students was slightly higher than the internship with no significant difference between the groups (p=0.143) ( Table 1) . Knowledge, attitudes, uses, and barriers of the participants towards EBP were assessed and responses were further analyzed for both groups.
Knowledge and attitudes. Students' knowledge and attitudes towards EBP were assessed. MannWhitney U test revealed the following results ( Figure 1) ; 1) EBP courses or workshops attendance: The DS group showed significantly higher percentage of EBP course attendance than the MS group (DS=83/207, 40.1%; MS=12/90, 13.3%; p=0.000). 2) Reading journals regularly: both groups reported very low attitudes towards reading journals with no significant difference between them (DS=13/207, 6.3%; MS=3/90, 3.3%; p=0.313). 3) Awareness toward the EBP components: clinical expertise is one of the 3 components of EBP. Students were asked to choose the other 2 from a list that included the following options; famous textbook, senior consultant opinion, the WHO report, EBM resource, and patient choice. Responses were considered correct when both "EB medicine resources" and "patient choice" options were chosen. However, when one of the latter 2 options was chosen, the response was considered partially correct. Other than that it was considered incorrect. Results indicated no significant difference between the 2 groups in their responses (p=0.332). More than half of the students in both the dental students and medical students in the categories designed to assess their knowledge and attitudes towards evidence-based practice (EBP) (p<0.05). Table 1 -Age, gender, and educational level distribution among the 297 respondents from the 2 assessed groups (dental and medical students). groups (DS=133/207, 64.3%; MS=66/90, 73.3%) chose the "EB medicine resource" as an option and were incorrect in the second option. The patient choice was reported by only 7.7% of the DS group (DS=16/207). In addition, the correct option was chosen by 4.3% of the DS group only (DS=9/207). 4) Awareness towards the strongest evidence in the hierarchy of EBP: In the 'Hierarchy of Evidence', the students were asked to choose from a list the one study type that provides the strongest 'evidence'. The list included the following options; animal study, systematic review, cohort study, and case report. Responses were considered correct when the option "systematic review" was chosen. No significant difference was reported between the DS and MS groups (p=0.370). Half of the students from each group chose the correct answer (DS=122/207, 58.9%; MS=48/90, 53.3%).
Demographic variables
Uses and barriers. Students were asked their use regarding of evidence-based approaches in their practices, and the barriers that concerned them. Pearson Chi-square test and Mann-Whitney U test revealed the following results: 1) Have you ever used the EBP approach in ordering tests or treatment? Data of both responses "no" and "not applicable" were grouped to present the percentage of students who did not use EBP in their treatment. Accordingly, most of the students in both groups did not use EBP in ordering tests or treatment with no significant difference between them (DS=167/207, 85%; MS=76/90, 84.4%; p=0.842).
2) What are the most important barriers you are facing in using EBP in your clinical practice (choose 2). Students were given the following list of barriers; internet access, subscription to journals, threat to clinical freedom, it is research and not applicable to clinical practice, evidence is not universally applicable, it is difficult to understand, and no time. Difficult to understand and no time were the greatest reported barriers. Other reported barriers were no subscription to journals and research not applicable to clinical practice ( Table 2) . 3) If you discover that recent evidence contradicts your clinical judgment what would you do? Students were asked to choose one of the following options; a) discard the evidence, b) follow the evidence, or c) evaluate the evidence. Both groups chose to evaluate the evidence (DS=130/207, 62.8%; MS=68/90, 75.6%) more than following it, and none chose to discard the evidence. However, there was a significant difference between the groups in their responses (p=0.024). 4) The concept of EBP is not applicable to my culture. For meaningful results, data were grouped into 2 components; agree (including results of strongly and partially agree), and disagree (including data of disagree and strongly disagree). A significant difference (p=0.000) between the 2 groups was found in their responses to this statement. Most (DS=155/207, 74.9%) of the DS group agreed that EBP is not applicable to their culture. On the other hand, the MS group responses equally ranged between agreeing (MS=48/90, 46.7%) to disagreeing with the statement (MS=41/90, 36.7%) with one missing response from this group. 5) Patients are willing to participate in clinical decision making. Students were asked about their perception towards the willingness of their patients to participate in clinical decision making as part of the EBP approach. For meaningful results, data were grouped into 2 components; agree (including results of strongly and partially agree), and disagree (including data of disagree and strongly disagree). A significant difference in response was reported between the 2 groups (p=0.000). Almost all the DS group (DS=187/207, 90.3%) expected positive attitudes from patients in participating in clinical decision making. On the other hand, the perception of the MS group ranged between agreeing (MS=64/90, 71.1%), to disagreeing (MS=26/90, 23.3%). 6) What percentage of your patients do you believe would be capable of participating in clinical trial studies? The given choices were 0%, 10%, 25%, 50%, 75%, 100%. Data were grouped into 3 components; <50% (including data of 0%, 10%, 25%), 50% (including data of 50% only), and >50% (including data of 75% only). A significant difference between the MS and DS groups was reported in their estimation of their patients' participation (p=0.000). Half of the DS group (DS=116/207, 56.0%) felt that 50% of their patients are capable, while half the MS group (MS=61/90, 67.7%) felt that <50% of their patients are capable in participating in clinical trial studies (Figure 2) .
For the open ended questions, few responses were reported. The main comments were; lack of incentives for clinicians for implementing EBP, if the treatment was free the patients participation will be higher, clinicians do not give high attention to journal names, and articles are sometimes difficult to understand.
Discussion. The EBP has shifted from the ability to critically appraise the literature into being a key indicator or competency standard for measuring high quality patient-oriented clinical care strategies. This trend has been developed and mandated by the health organizations, such as the National Health Service (NHS), as part of the auditing process and is called clinical governance. 24 A further shift in EBP is nowadays moving into safety cultural measures as a competency for designing, developing, and implementing checklists and guidelines for patient safety management. 3 An extensive systematic review was conducted by Ubbink et al 6 on the knowledge, attitude, and awareness of the health professions towards EBP in attempt to draw a conclusive framework for EBP implementation for policy makers. The framework included proposed structural plans at micro, meso, and macro levels of organizations and stakeholders. Educational institutes are considered the backbone for the success of EBP implementation within that proposed framework. Studying the trends in behavioral changes and competencies among new graduates as part of the outcome assessment of curriculum reforms will guide educators in understanding the needs for educational changes to meet the workforce needs. 25 In the current study, the overall general knowledge, and attitude of the students to EBP is substandard to the competency standards that minimally call for skills in critically appraising the evidence. 26 The students in the current study reported low attendance of EBP courses as well as poor follow up of journals and updates, especially in the MS group. In the contrary, Fedorowicz et al 5 reported that a higher percentage (39%) of their dental students were reading dental journals. Further, nearly 60% of the students in both groups of this study did not use EBP in ordering tests or treatment. Those attitudes may explain their limited awareness of the importance of implementing EBP into their clinical practice. Although the undergraduate medical curriculum at KAU has already incorporated EBP as a major competency standard for more than 6 years, the competence level of the MS group in this area is not positively reflective; thus, further assessment of the undergraduate curriculum from multiple perspectives including, assessing teaching strategies, clinical settings, educators qualifications for EBP, and others is required. On the other hand, the evidence-based competency standard is a new tool in the undergraduate dental curriculum at KAU and has just been implemented. This may explain the results of the DS group in this study.
In the current study, only 7.7% of the DS group and none of the MS group identified the 3 components of EBP. The limited awareness of the students in identifying 'patient's choice' as a main component of EBP needs to be highlighted. Other similar surveys 27 reinforced this lack of full awareness of the components of EBP by many dentists. Improving such awareness is important to be highlighted in the undergraduate curriculum with more bedside practices to ensure cultural changes. Patient education might also be a possible strategy for supporting and promoting an EBP cultural environment. 26 The main barrier to the use of EBP, as reported in this study, was the difficulty in understanding the concept or subject. Time constraints were also a significant barrier as reported by half of the students in both groups. This finding was inconsistent with Fedorowicz et al, 5 wherein limited access to EBP resources was reported as the major issue, while lack of time in their study was reported as the second major issue. The issue of availability of time is a complex one, and is often attributed to clinical overload. 6 For final year students, their clinical requirements, and load might be the hidden factor behind their attitude to EBP use and interest. Internet access was not noted as a major barrier in this study (DS=1.9% ; MS=4.4%), which is opposite to the results of Fedorowicz et al's last 10 years in Saudi Arabia made it possible for almost any health care professional to access any relevant information. Although our study did not dissect the cultural barriers in depth, our results show responses from strongly agree to disagree on the awareness of the Saudi culture on the applicability and importance of EBP implementation. More than half of the dental students felt that the vast majority of their patients are capable of participating in clinical trials, and a high percentage of the students in both groups expected that patients are willing to be involved in clinical decision-making. Despite these positive predisposing indicators for cultural acceptance, a high number of the dental students reported that EBP is not applicable to their culture. A similar perception was observed by Fedorowicz et al, 5 and they suggested that this might be attributed to external as well as internal beliefs such as "doctor knows best" dominant role of most physicians that might be disturbed by the application of EBP. This belief is arguably a fundamental factor supporting the widely prevalent and firmly rooted attitudes of the socio-cultural traditions in this region. If this hypothesis proved true, then such attitudes and beliefs might indirectly be the factor behind the limited awareness of the students to the importance of patient's choice in their EBP decision making as mentioned earlier. 5 Multiple research and agencies claim that the incorporation of EBP competencies into healthcare system expectations and operations can drive higher quality, reliability, and consistency of healthcare as well as reduce costs. 12, 25, 26 However, current research experience indicates that without a well-designed strategy for the integration of EBP into any clinical settings, the outcome is unpredictable and most of the time it is not worth the effort. The EBP requires an inter-professional approach as well as collective competency skills, knowledge, and clinical expertise. 3 It also requires a cultural change and awareness at various organizational levels that is; patient care and education, education of the health professions, the availability of EBP specialists, resources, and centers; and the increased role of policy makers and managers in supporting the implementation of EBP. 3, 12, 25, 26 The modern curriculum is facing many challenges to cope with the high level skills required by a competent practitioner in the current era. 25 The reported knowledge level, attitude, and barriers in the current study reflect the lack of evidence-based oriented clinical practice as part of the undergraduate clinical training at KAU. These findings highlight the urgent need for changes in the current educational strategies in Saudi Arabia. Searching the evidence and critically appraising it are important competency skills required by the undergraduate students and should be well designed in the curriculum. Teamwork and inter-professional skills are also becoming important competency skills in implementing EBP. 3 Separating theory from practice will never assure behavioral and attitude changes and can be a recommendation for educational curriculum reform. 26 Further, research is needed to develop and validate tools to assess EBP competencies in the undergraduate curriculums. The other perspective of research should be directed to assessing workforce settings. The difference between the academic and non-academic health care professions might be a hidden factor behind the success of EBP in the work sector.
Study limitations. First, this is a cross-sectional study that was carried out at one time point with no follow up of the sequence of events. However, for future publication it may be more appropriate for the purposes of improving recommendations to conduct a longitudinal study at different subsets and on more than one occasion. Cross-sectional studies do indicate associations that may exist and are therefore, useful in generating hypotheses for future research. A second potential limitation is that we used a convenient sample from KAU. A more heterogeneous sample of students from other universities in the region, and in other regions in Saudi Arabia would have improved generalization. Finally, only 297 responded out of the 400 questionnaires distributed with a 74% response rate. Although we drew statistically significant results; our study sample was small and, thus, results cannot be generalized. Despite those limitations, the results can provide a strong background for more complex research into better incorporation of EBP in the undergraduate curriculum. In-depth analysis of students' views, and perceptions as well as observational evaluation of students' bedside implementation of EBP is needed. Research is also needed for assessing the teaching quality and teachers' qualifications in EBP as well as the institutional funding and support for implementing such strategies especially for adequate access to just in time quality resources in EBP.
In conclusion, this study supports the proposition that well-structured integration of EBP into the undergraduate curriculum as a major competency standard is needed in the Saudi setting. The outcome assessment of such standards should impact not only dental graduates, but also the entire healthcare institution from financial management to patient care levels. It is hoped that the current study would be a pathfinder, in addition to Fedorowicz et al's 5 study that will help health care professions and decision makers in Saudi Arabia to introduce, implement, and evaluate EBP in health care educational institutions. Further studies are needed with more focus group interviews to investigate the hidden factors behind the lack of skills among the undergraduate students in gaining the required competencies for EBP.
